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Introduction 

Persons with disabilities (PWD) are individuals who experience 
long term physical, mental, intellectual or sensory disablement 
leading to barriers that impede them from full and effective par-
ticipation in society. Population with disabilities accounts for a 
significant portion of  world population. More than one billion 
people in the world (15% of  the global population) are having 
some forms of  disability [1]. And, approximately 20% of  them 
experience substantial difficulties in functioning. In Malaysia, an 
estimated 2.8 million people live with various forms of  disability. 
More than 850 thousand children below 15 years (10% of  the 
Malaysian children population) have a disability and at least one 
third of  them are severe.

In spite of  robust healthcare strategies and disability rights move-
ment, PWD are still prevalent to poor health. Malnutrition, either 
under-nutrition or over-nutrition, is evident among PWD. Among 
children and adolescents with disabilities, underweight prevalence 
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in a range of  5% to 30% had been recorded in France (5.4%) [2], 
Chile (10.8%) [3] and Taiwan (28.1%) [4]. Besides, more than one-
third of  these children were also found to be overweight or obese, 
as reported in the United Kingdom (33%) [5], Taiwan (37.7%) 
[4], Chile (38.7%) [3] and the United States (55.1%) [6]. In addi-
tion, Bhaumik et al. (2008) [7], Melville et al. (2007) [8] and Wong 
(2011) [9] presented that half  to two-third of  the adult population 
with disabilities in the United Kingdom and Hong Kong were 
suffering from this double burden of  malnutrition (69.7%, 67.3% 
and 52.7%, respectively). As in Malaysia, a study conducted in the 
poorest and most rural state- Kelantan documented a prevalence 
of  20.3% of  the community-dwelling disabled people who were 
underweight while 22.7% who were overweight or obese [10]. 

Various literatures on disability have described that care giving for 
PWD is no longer the sole concern of  parents and health profes-
sionals; it is also relevant to other primary care providers such as 
the community workers and rehabilitation service personnel [7]. 
They can become important nutritional gatekeepers or agents of  
change for the PWD. Good nutrition management for PWD by 
joint efforts that start early is most desirable to prevent further 
disablement in later years. Hence, nutrition education targeted at 
trainers and other care providers particularly those institutions 
that prepare meals for students, is imperative [11,12].

Community-based rehabilitation (CBR) is a multi-sectoral strategy 
to promote rehabilitation, equalization of  opportunities, reduc-
tion of  poverty and social inclusion for children and adults with 
disabilities within the general community development. It aims 
to generate culturally sensitive and appropriate rehabilitation ser-
vices by using local facilities. In Malaysia, CBR centers provide 
rehabilitation services for PWD who are too young, too severely 
disabled and rejected by the special education mainstream. The 
trainers play a significant role in training and preparing meals for 
the PWD as well as supporting the parents in taking care of  their 
children. Nonetheless, trainers in CBR centers are recruited on 
voluntary basis; no certification on special education endorse-
ment, early intervention for children with disabilities or elemen-
tary education is required. Though periodical training programs 
are provided to the trainers after recruitment, there is still lack of  
proper and consistent nutrition education programs available to 
them. Insufficient nutrition knowledge results in trainers experi-
ence challenges in healthy food preparation for the PWD. Hence, 
the objective of  this study was to evaluate the effectiveness of  
nutrition module intervention on improving trainers’ knowledge, 
attitude and practice in nutrition management for PWD in CBR 
centers in Malaysia.

Methods

Study Design and Subjects

This study was conducted from October 2011 to July 2012 and 
it adopted the mixed methods quasi-experimental study design. 
Based on the standard deviation for knowledge, attitude and prac-
tice scores from a pilot study [13], the estimated sample size for 
each group was 44 trainers after considering a study power of  80%, 
a significant level set at 5% for two-sided test, a detectable differ-
ence of  2.7 and an addition of  20% drop-out.  Trainers from CBR 
centers in Kelantan (a state located at the north-eastern corner of  
Peninsular Malaysia) were chosen as the intervention group while 
trainers from CBR centers in Terengganu (a neighboring state) as 
the comparison group. Trainers who fulfilled the inclusion criteria 

and returned informed consents were recruited into the study. 
A total of  45 trainers from CBR centers in Kelantan were en-
rolled as the intervention group while 42 trainers from CBR cent-
ers in Terengganu as the comparison group. This study included 
all rehabilitation centers from the above two states of  Malaysia; 
however, only one representative from each center was allowed to 
participate in the study due to insufficient of  man power for care 
service in the centers. The study protocol was approved by The 
Research Ethics Committee (Human) Universiti Sains Malaysia 
and Malaysia Department of  Social Welfare.

Description of  the Intervention

“Nutrition Module for Trainers of  Persons with Disabilities” was 
developed by the research team to serve as the intervention frame-
work. This module documented eight general and specific PWD 
nutrition topics and was meant for a three-consecutive-day pro-
gram. Figure 1 outlines the topics and contents of  the nutrition 
module. This intervention which took approximately six hours 
per day employed the learner-centered approach. All sessions 
were delivered in the form of  interactive lectures using Malay lan-
guage. Each session commenced with introduction of  learning 
outcomes and followed by content presented in lists of  messages. 
Various creative teaching materials were introduced during lec-
tures and these included food pyramid and food models, adaptive 
feeding utensils and teaching aids for PWD. Demonstrations on 
proper procedures to measure body weight and height; techniques 
to feed children with eating problems; and making of  pictorial 
eating time table, flash card and board game to guide children 
with aversive mealtime behaviors, were provided. This interven-
tion also emphasized the behaviorally focused approach as the 
ultimate aim was to improve trainers’ nutrition management for 
PWD in the CBR centers. Each lecture was followed by an in-
teractive learning activity such as quiz, group discussion on case 
study, role play or cooking session. The comparison group also re-
ceived a three-day training program but focused on general health 
issues during care service for PWD. The comparison group only 
received the nutrition education at the end of  the study where the 
intervention effect was not evaluated.

Outcome Measures

Kirkpatrick’s Evaluation Model [14] was applied as the framework 
to determine the effectiveness of  this nutrition intervention. Lev-
el 1- Reaction of  Kirkpatrick’s model measures the participants’ 
acceptance or satisfaction level towards the intervention program; 
Level 2- Learning measures the extent of  improvement in knowl-
edge, attitudes or skills following the intervention; Level 3- Be-
havior assesses the transfer of  learning to on-the-job practice.

Level 1- Reaction assessment was only applicable to the interven-
tion group as it evaluated the participants’ acceptance towards 
the nutrition intervention. Data was collected at the end of  the 
three-day program using training evaluation rating sheet. Level 
2- Learning and Level 3- Behavior were assessed using a validated 
questionnaire, Nutrition Knowledge, Attitude and Practice Ques-
tionnaire about Persons with Disabilities (KAP-nOKU) [13]. 
KAP-nOKU was a guided self-administered questionnaire and 
the possible scores ranged from 0 to 29 for knowledge, 13 to 65 
for attitudes and 15 to 75 for practice domains, respectively. Kud-
er-Richardson 20 for knowledge domain was 0.63; while Cron-
bach’s alpha values for attitude and practice domains were 0.67 
and 0.82 [13]. KAP-nOKU was administered at baseline (T0) for 
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intervention and comparison groups. No immediate post-test of  
KAP-nOKU was indicated. Two post-intervention assessments 
were only conducted at 1-month (T1) and 6-month (T2) intervals 
from baseline for both groups. No reinforcement of  education 
was given to either group within these six months.

As part of  the Level 3- Behavior assessment, a qualitative ap-
proach was added at the end of  the study among a sub-sample of  
intervention group. This approach was intended to corroborate 
the quantitative findings of  the self-reported practice measure of  
KAP-nOKU. Conventional content analysis was chosen as the 
qualitative research method to explore trainers’ on-the-job nutri-
tion practice for PWD in the CBR centers in Kelantan. Snowball 
sampling method was used to recruit trainers who attended the 
nutrition intervention and had completed the three KAP-nOKU 
assessments. Recruitment of  participants progressed until data 
saturation occurred. A total of  thirteen trainers participated in 
this qualitative study. Data were collected using face-to-face semi-
structured interviews. Open-ended questions were asked to gain 
deeper information and the main question was, what nutrition man-
agement or strategy for PWD have you practiced in the center? How did you 
do it? All conversations were audio-taped and field notes were tak-
en. The interviews were then transcribed verbatim and referred 
back to the trainers for respondent validation.

Data Analysis

Quantitative data were analyzed using IBM SPSS Statistics version 
19.0 (SPSS, Inc., Chicago, IL, USA, 2010). Repeated measures 
ANCOVA was performed to determine the difference of  knowl-
edge, attitude and practice scores between study groups with re-
gard to time intervals. Baseline variable which was significantly 
different between groups was controlled in the model. P-value 
of  less than 0.05 indicated statistical significance. As for qualita-
tive data, interview transcripts were entered into NVivo Version 
8 (QSR International Pty Ltd, Melbourne, Australia, 2008) for 
qualitative data organization. Inductive content analysis approach 
was adopted to identify themes. Finalized themes were translated 
from Malay to English for result presentation.

Results

All participants were women and Malays; their age ranged from 
20 to 48 years (mean and SD= 32.7 and 8.0). The trainers’ years 
of  work experience ranged from 1 to 28 years (median and IQR= 
5.0 and 5.0). Three-quarters of  them (75.9%) were married and 
80.5% of  them attained highest educational level at upper second-
ary school. At baseline, trainers in both groups were not signifi-
cantly different across socio-demographic variables such as age, 
marital status and educational level, except for work experience. 
The comparison group had significantly higher mean for years of  
work experience (mean difference= +3.1) than the intervention 
group (p= 0.001). Nevertheless, there was no significant differ-
ence in baseline knowledge, attitude and practice scores between 
the two groups.

Level 1- Reaction. Overall, almost all trainers were satisfied with 
the content, materials, facilities and facilitators of  the nutrition 
module intervention program. There was only a small group of  
trainers who were dissatisfied with the reference materials and 
notes given (4.4%) and the food and beverages served (8.9%). 
In brief, it can be concluded that trainers from the intervention 
group liked the nutrition module education program.

Level 2- Learning and Level 3- Behavior (Quantitative Data). 
A final sample of  37 trainers for intervention and comparison 
groups, respectively, completed all three KAP-nOKU assess-
ments at T0, T1 and T2. After controlling numerical covariate 
(work experience) in the models, repeated measures ANCOVA 
showed that there were significant differences in nutrition knowl-
edge (F=97.80, p<0.001), attitude (F=5.99, p=0.004) and practice 
(F=7.71, p=0.001) scores between intervention and comparison 
groups over the time period (Table 1). At T1, the mean knowl-
edge and practice scores for intervention group were significantly 
increased and higher than the comparison group (mean differ-
ence for knowledge= 6.95; mean difference for practice= 2.93). 
Same observations were also noticed at T2 (mean difference for 
knowledge= 10.30; mean difference for practice= 4.78). Howev-
er, significant improvement in mean attitude score for interven-

Figure 1. Outline of  Nutrition Module for Trainers of  Persons with Disabilities.
Topic Content
Unit 1: Introduction of  nutrients -Nutrients, functions and food sources 
Unit 2: Food pyramid -Well-balanced diet and health risks of  malnourishment

-Food pyramid; levels and food groups; number of  servings and serving size of  food for 
each food group

Unit 3: Healthy eating and 
lifestyle

-Nutrition and healthy lifestyle guidelines based on Malaysian Dietary Guidelines 2010

Unit 4: Healthy body weight -Body weight and height measurement; BMI calculation and classification
-Risk factors and side effects of  underweight and overweight
-Guidelines on healthy body weight maintenance 

Unit 5: Nutrition management 
for persons with Down’s syn-
drome

-Identification of  health and related nutrition problems in persons with Down’s syndrome
-Guidelines on nutrition management

Unit 6: Nutrition management 
for persons with cerebral palsy

-Identification of  health and related nutrition problems in persons with cerebral palsy
-Guidelines on nutrition management

Unit 7: Nutrition management 
for persons with autism spec-
trum disorders

-Identification of  health and related nutrition problems in persons with autism spectrum 
disorders
-Guidelines on nutrition management

Unit 8: Management of  PWD’s 
aversive mealtime behaviors

-Identification of   causes leading to PWD’s aversive mealtime behaviors 
-Recommendations on problem solving
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Figure 2 (a). Adjusted mean knowledge scores at baseline, 1 month and 6 months from baseline.

Figure 2 (b). Adjusted mean attitude scores at baseline, 1 month and 6 months from baseline
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Table 1. Comparisons of  knowledge, attitude and practice scores between intervention and comparison groups based on 
time

Time Group Mean scores 95% CI

Knowledge

T0
Intervention 13.67 12.49, 14.85
Comparison 15.57 14.40, 16.75

T1
Intervention 23.95* 22.85, 25.05
Comparison 17.00 15.90, 18.09

T2
Intervention 26.56* 25.44, 27.67
Comparison 16.26 15.14, 17.37

Attitude

T0
Intervention 50.90 49.59, 52.21
Comparison 51.29 49.98, 52.60

T1
Intervention 53.03 51.63, 54.43
Comparison 52.27 50.87, 53.67

T2
Intervention 54.18* 52.56, 55.79
Comparison 51.10 49.48, 52.71

Practice

T0
Intervention 47.66 46.60, 48.73
Comparison 47.55 46.49, 48.62

T1
Intervention 50.67* 49.44, 51.90
Comparison 47.74 46.51, 48.97

T2
Intervention 52.25* 50.75, 53.76
Comparison 47.47 45.97, 48.99

13.67
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tion group as compared to comparison group was only observed 
at T2 (mean difference= 3.08). Figures 2(a), 2(b) and 2(c) illustrate 
the adjusted mean knowledge, attitude and practice scores for in-
tervention and comparison groups at baseline, 1 month and 6 
months from baseline. 

Level 3- Behavior (Qualitative Data). Four main themes emerged 
to address the trainers’ on-the-job nutrition management for 
PWD in CBR centers in Kelantan following the nutrition inter-
vention.

Theme 1: Food preparation for PWD 

The trainers reported that the major change in practice was the 
adoption of  more healthful cooking method. Most of  them (n=9) 
mentioned that they had changed from high fat food preparation 
to low-fat cooking, as one trainer stated “Last time I used to fry...since 
we learn (the healthy cooking methods), like steam, boil...soup, now we have 
(practiced) all these” (Trainer, T12, age 24, 3 years work experience). 
Some trainers also discussed that they had reduced the use of  salt 
or seasonings (n=6) and sugar (n=4) during food preparation for 
the PWD. After gaining the knowledge on food pyramid, message 
on well-balanced meal preparation was greatly valued (n=9). The 
trainer (T5, age 27, 6 years work experience) mentioned she would 
make sure that the meals prepared for the PWD must comprise 
of  rice (or noodles), meat or chicken, vegetables and also fruits; 
in which this practice was not stressed on during days prior to the 
program especially for vegetables and fruits. In addition, some 
trainers (n=6) also stated that they had tried to process the food 
for those with eating difficulties in which last time they thought 
these PWD had chewing and swallowing problems and they never 
be offered hard-textured food especially the protein sources.

Theme 2: Response to PWD’s aversive mealtime behaviors

Aversive mealtime behaviors such as taking others’ food instead 
of  eating own food or disturbing others while they are eating, are 
common among PWD in CBR centers. Most trainers (n=8) men-
tioned that they would advise the PWD at once to avoid them to 
continue such behaviors. A few trainers (n=3) admitted that pre-
viously they used to provide additional food to those who behave 
negatively in order to prevent quarrels among the PWD. Since 
they learned that the PWD were needed to be informed of  the 
rules and trained on the good manners at dining table, giving ad-

vice on the spot was practiced. Besides giving advice, the trainers 
(n=6) also mentioned that they would implement punishments 
to those who misbehaved. She explained “…fighting during lunch...I 
ask them to sweep the floor after lunch” (T2, age 27, 3 years work ex-
perience). Apart from that, five out of  thirteen trainers being in-
terviewed found that some behavioral strategies were effective in 
influencing the PWD’s food behaviors, for example by using the 
persuasive method or story-telling technique. This trainer gave an 
example ‘“finish the vegetables...those who don’t eat vegetables, their teeth 
will drop and become ugly’ hah...they start to try eating the greens!” (T3, age 
47, 5 years work experience).

Theme 3: Nutrition teaching towards PWD

The trainers (n=4) described that they tried to deliver somewhat 
simple nutrition information to the PWD. One trainer mentioned 
she taught them by using flashcard and story-telling technique, 
“Boboiboy (a cartoon character) likes to drink milk, so he is strong!” (T2, 
age 27, 3 years work experience). Another trainer (T3, age 47, 5 
years work experience) tried to teach the PWD to identify healthy 
and unhealthy food first and then assigned homework to color 
the healthy food. Besides, a few trainers (n=3) also involved the 
PWD during meal preparation at the CBR centers. They felt that 
this hands-on practice would be more effective and could directly 
instill the nutrition knowledge in the PWD, as one of  them men-
tioned “Every day we cook here...we assign two students to help us...at the 
same time we teach and monitor them...maybe at home she will follow the same 
thing” (T2, age 27, 3 years work experience).

Theme 4: Physical activities of  PWD

Besides implementing the positive nutrition practice, the trainers 
described that they also increased the physical activities of  PWD. 
Majority of  the trainers (n=7) had increased the frequency of  ex-
ercise session from once a week to three times a week, with every 
session lasted between 30 minutes to 1 hour. 

Discussion

Findings from the current study demonstrated that the nutrition 
module intervention had produced significant improvements in 
nutrition knowledge and practice and insignificant yet higher at-
titude score in intervention group as compared to comparison 
group during the first one month follow-up assessment. Sig-

Figure 2(c). Adjusted mean practice scores at baseline, 1 month and 6 months from baseline.
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nificant difference in attitude score could hardly be detected at 
this time frame as both groups had parallel increment in attitude 
scores and the difference between two groups became smaller. 
The increment of  attitude score in comparison group might be 
due to their increased health awareness following the training on 
PWD general health issues. Most favorably, the improvement of  
nutrition knowledge, attitude and practice scores in intervention 
group was significantly sustained over a period of  six months af-
ter intervention and this confirmed the effectiveness of  the in-
tervention.

In conjunction with the above observations, findings on the ‘re-
action’ of  trainers in intervention group also presented a posi-
tive outcome as majority of  them were highly satisfied with the 
program. Similar remark had been highlighted by Gerstein et al. 
(2010) [15] and Westergren (2012) [16] who attributed their suc-
cess of  nutrition interventions to the participants’ satisfaction 
and perceived emotional safety during the program. Program that 
leads to good satisfaction in participants is generally promising 
as they are most probably interested and have high motivation 
to learn.

The Level 2- Learning of  Kirkpatrick’s model with respect to the 
improvement in nutrition knowledge and attitude following inter-
vention was assessed by incorporating a comparison group. This 
quasi-experimental study design reflected the reward of  a commu-
nity-based research. The attractiveness is it does not require the 
randomization of  participants into intervention or control group 
while at the same time it can protect against threats to validity. In 
present study, the comparison group involved the trainers from 
CBR centers in a different region- Terengganu. The reason for 
such selection was to reduce risk of  contamination. If  both in-
tervention and comparison groups were selected from the same 
region, contamination might occur when trainers in the compari-
son group exposed to nutrition knowledge taught in the module 
training for the intervention group. In this study, no significant 
baseline difference in nutrition knowledge, attitude and practice 
as well as socio-demographic characteristics was observed be-
tween the two groups, except for the work experience which was 
significantly higher in the comparison group. Controlling this fac-
tor during analysis of  intervention effects was definitely appropri-
ate in obtaining a credible result. Nevertheless, there was opinion 
stating that a concurrent control group design is not acceptable 
to community members as every individual who is eligible should 
have the chance to receive the training [17]. As the investigator 
valued the idea that incorporating a control area is important to 
imply whether the change observed in the intervention is actually 
ascribable to the intervention or not [18], a wait-list comparison 
group was thus included in this study and they were only provided 
the nutrition education after the study. 

Apart from that, considering the argument with regard to the in-
accuracy of  self-reported practice to assess the effectiveness of  
intervention [19-21], the mixed methods design used to evaluate 
the Level 3- Behavior in this study was deemed suitable. Adoption 
of  such methodology is believed to produce findings with greater 
reliability and validity as one method can corroborate, enhance or 
clarify the findings of  the other [22]. This mixed methods design 
was also employed by Westergren (2012) [16] to assess the effec-
tiveness of  an action-oriented nutrition program for care provid-
ers in nursing homes. In this present study, the findings from the 
qualitative interviews confirmed those being assessed in the prac-
tice domain of  KAP-nOKU. Moreover, additional information 

concerning the trainers’ on-the-job practice such as teaching nu-
trition to PWD was also obtained from the qualitative interviews. 
Qualitative research is said to be able to yield a deeper exploration 
on the issue studied [23]. In fact, mixed methods design can gain 
a thorough picture of  a phenomenon.

In order to result in positive changes in nutrition knowledge, at-
titude and practice, a nutrition intervention program should have 
an adequate implementation period [24]. A general 10 to 15 hours 
implementation period was known to be sufficient to yield posi-
tive outcomes of  nutrition training targeted at caregivers and oth-
er health care providers [25-27]. In view of  the heavy workload 
and time constraint of  CBR trainers, this nutrition module inter-
vention which was designed for a three-day program covering at 
least 18 hours of  training was considered adequate. Moreover, the 
intensity of  this training which was conducted in three consecu-
tive days might have unique implication as the trainers could con-
centrate and relate the knowledge gained from day to day and also 
with their workplace conditions. Intensity of  training has been 
shown to positively associate with changes in nutrition practice 
[28]. In this current study, the first post-intervention assessment 
was done at one month after intervention while the second as-
sessment at six months apart. Choosing this six-month interval 
was to allow the trainers with adequate time to apply the nutrition 
strategies in the CBR centers [15,29]. In contrast to Pawala et al. 
(2009) [28], no reinforcement of  nutrition information was given 
to trainers in intervention group within these six months as the 
investigator wished to explore the maintenance effect of  the nu-
trition intervention.

The effectiveness of  this nutrition intervention could be at-
tributable to the components of  module which were culturally-
oriented, learner-centered and behaviorally-focused [26,27]. 
As mentioned by Sim and Radloff  (2008) [30] and Gerstein et 
al. (2010) [15], learning that emphasizes the social and cultural 
aspects is beneficial in making learning an authentic and mean-
ingful experience which can further enhance the engagement of  
learners.  The nutrition information (Figure 1) generated from 
basic to specific was relevant to facilitate a constructive learning 
process in a structured manner in trainers, which perhaps led to 
the significant advancement in trainers’ knowledge and attitude. 
Furthermore, incorporating suitable and innovative educational 
materials in the program enhanced the trainers’ attention and 
comprehension. These visual aids together with explanations can 
strengthen the memory better than text alone. In addition, the in-
tegration of  interactive learning activities for instances the group 
discussions and cooking session was valuable to support learning 
as these activities reflected the trainers’ on-the-job practices that 
could be applied in everyday situations [15,30]. The significant 
improvement of  nutrition practice among trainers in intervention 
group might be traceable to these elements as these elements have 
been reported to increase the acceptance of  nutrition messages 
among participants and at the same time encourage them to put 
the knowledge into practice [15,27].

Several limitations of  the study are acknowledged. Firstly, the 
sample size for this intervention study was relatively small. Nev-
ertheless, it had included all rehabilitation centers in Kelantan and 
Terengganu and only one trainer representative from each center 
was allowed to join the study upon permission of  the author-
ity. Secondly, no formal need assessment was conducted among 
CBR trainers during nutrition module development to explore the 
specific content suitable for the trainers. Moreover, the nutrition 
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module was not field-tested among potential participants before 
it was implemented in the intervention study. This might affect 
the effectiveness of  the program as content refinement was not 
accomplished. Besides, the same investigator conducted the nutri-
tion intervention as well as the qualitative interviews. This existing 
relationship between investigator and trainers may potentially lead 
to trainers giving perceived desired responses during qualitative 
interviews.

Conclusion

The nutrition education towards trainers in CBR centers using 
“Nutrition Module for Trainers with Persons with Disabilities” 
was unique as this program had successfully produced positive 
impact on improving the knowledge, attitude and practice in dis-
ease-specific nutrition management for PWD. It was a community 
engagement research that targeted at the natural change agent for 
the disability population and at the same time addressed the nutri-
tion issues in their natural environment. Thus, it would be ideal 
to expand this nutrition program to various target groups who 
serve the disability population in whole Malaysia, for instances, 
the teachers or care providers in special education schools, early 
intervention and rehabilitation centers for children with special 
needs or undergraduate students from various related programs 
like social work, special education, occupational therapy or nurs-
ing. In addition, future studies to assess the translation of  the 
above observed positive outcomes into better nutritional status, 
health and overall quality of  life of  PWD, are recommended.
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